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INTRODUCTION Gallocanta Lake, one of the salt lakes best-preserved in Western Europe, has a maximum depth in wet periods
of ca. 2.5 m. The effect of seasonal fluctuations in water level in the biogeochemical dynamics of sedimentary organic compounds was studied by sampling
its southern margin. Due to its strategic location and its abundant food resources, every year, different species of migrating birds spend the winter or use the
lagoon as a stopover or as a breeding ground. This bird sanctuary deserves protection and must be preserved and respected. Different management plans
limit the uses and activities in the lake surroundings to promote the habitat conservation1. In this context, the study of soils and habitats for the delineation,
management and protection of this natural wetland is needed.
MATERIALS AND METHODS
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EXTRACTABLE LIPID COMPOSITION
2 g soil + 30 µg of  perylene (internal 
standard) + 6 cm3 dichloromethane 
Ultrasonic shaking, 30 min
Centrifugation
RESULTS
SAMPLE ALTITUDE (m asl) HEIGHT DIFFERENCE (m)
S5 991.6 0.00
S5´ 992.1 0.46
S4 992.3 0.73
S3 992.5 0.86
S2 993.7 2.12
S1 995.5 3.85
S4
S5 S5´
S3 S2
S1
 Soil samples were air-dried at room temperature, and sieved through a 2-mm mesh. 
 Salinity was measured as the electrical conductivity of 1:5 soil:water extracts (EC1:5) and saturated paste (ECe) 2
 Electrical conductivities were expressed in dS·m-1 at 25ºC. 
 Calcium carbonate equivalent (CCE) was quantified by gasometry, and gypsum content by thermogravimetry. 3
 Organic matter (OM) was quantified by chromic-acid digestion and spectrophotometry.
 Texture was assessed by laser diffraction, with a correction for the clay value. 4
 Ions (in mg kg-1) were determined by ionic chromatography. 
GREENHOUSE GAS EMISSIONS 
 Greenhouse gas emissions (ie, CO2, CH4, N2O) were measured using static chambers5 and gas
chromatography. Gas fluxes were calculated based on the linear increase of gas concentration inside the
chambers during the sampling time of 60 minutes.
Room temperature, 30 min
Filtration
 ZB-1MS fused-silica capillary column
(30 m × 0.25 mm i.d. × 0.25 μm df)
 Oven temperature program
70°C (1 min) to 290°C (20 min) at 6°C min−1
6890A GC-5973 MS detector
(Agilent Technologies) 
PHYSICAL AND CHEMICAL VARIABLES
 Loam and sandy loam textured soils showed a high calcium
carbonate content (mean 38% CCE) and an electrical
conductivity in 1:5 soil:water up to 189 dS m-1 in May 2013.
GREENHOUSE GAS EMISSIONS 
 Soil greenhouse gas emissions totalized from 326 to 1951 mg CO2-C m-2.day-1, up to 2.4 mg 
CH4–C m-2·day-1, and up to 0.7 g N2O-N m-2·day-1, and depended mainly of the land use and 
the distance to the lake floor.
EXTRACTABLE LIPID COMPOSITION
 The alkane series (Figure 3) showed clear bimodal distributions with valley at ca. C25, ie, a range of high molecular weight (>C25, odd-C numbered alkanes) which was assumed to derive from terrestrial sources, and a range of low molecular weight (<C25, even-C numbered alkanes) 
more typical of aquatic and/or microbial organisms. 
 Even-C numbered alcohols were also detected (Figure 4) indicating microbial activity in all the samples analyzed.
 The concentrations of cyclic compounds, mainly diterpene resin varied in terms of the distance at the lake shore. 
 Qualitative  analysis  of  soil sample extracts by  GC-
MS (Figure 1) allowed  the  determination  of  a  high  
number  of  compounds (more  than  80) which were 
also quantitatively determined. 
 The most abundant compounds (Figure 2) were 
alkanes (linear and branched), alcohols, terpenoids 
and steroids. 
 A large concentration of elemental sulfur as S8 was 
detected in the sample at the lake floor (S5), although 
S-containing organic molecules such as hexathiepane 
were also observed. 
Figure 1. GC-MS profile obtained for dichloromethane extract of 
sample S2.
LINEAR ALKANE COMPOSITION ALCOHOL COMPOSITION
Figure 2. Free lipid composition in the different soil extracts analyzed Figure 3. Homologous series of straight-chained alkanes. Figure 4. Homologous series of primary straight-chained alcohols.
LIPID EXTRACTION
Extract
GC-MS ANALYSIS
CODE Genetic horizon
Depth
cm
EC 
(dS·m-1)
Gypsum Sand Silt Clay F- Cl- NO2- Br- NO3- PO43- SO42- HCO3- Na+ NH4+ K+ Ca 2+ Mg2+
CCE
% Organic C
Organic
matter
g·kg-1 mg·kg-1 g·kg-1
S1 Ap 0–40 1.7 23 534 306 160 1.8 242 1 0.4 0.4 0 269 427 124 2 46 50 117 44.2 12 22
S2 A 0–20 3.4 < 10 746 194 60 0.8 640 0 1.7 0 0 714 610 289 2 47 94 229 34.1 12 21
S3 Ag 0–15 51.9 34 557 254 188 0.8 19148 30 25.5 37 0 9609 61 87011 0 424 926 3219 40.4 6 10
S4 Ag 0–10 67.7 44 612 185 204 1 23582 0 31.6 0 0 10483 458 11991 0 601 931 4450 37.6 4 8
S5’ Cgy 0–7 188.6 337 672 234 94 0 125338 80 183.5 0 0 21643 427 56465 0 2582 416 9243 14.3 30 51
CODE Land use
CO2 flux (open chamber) CO2 flux (closed chamber) CH4 flux (closed chamber) N2O flux (closed chamber) Bulk density WFPS SOC
mg CO2-C m-2 day-1 mg CO2-C m-2 day-1 mg CH4-C m-2 day-1 mg N2O-N m-2 day-1 g·cm-3 % % (g·100g-1)
S1 Crop (wheat) 1951 - - - 1.25 31 2.87
S2 Meadow-1 963 989 -1.5 0.29 1.43 34 1.72
S3 Meadow-2 387 85 -0.9 -0.66 1.52 83 0.30
S4 Meadow-3 701 482 -0.9 -0.18 1.03 76 3.77
S5’ Shore - 326 2.4 0.69 1.03 93 3.81
The concentration of diterpene resin acids, mainly dehydroabietic acid represent a useful quantitative proxy for the terrestrial origin of the
organic matter. Conversely, steroids and sulfur compounds were selectively preserved in a gradient towards the submerged sediments of the lake floor, although an enhanced
biogeochemical complexity in sites subjected to seasonal water saturation was suggested by their biochemodiversity indices.
CONCLUSIONS
Measurement of greenhouse gas 
emissions with static chamber 
